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ABSTRACT 

PROBLEM TO BE SOLVED: To separate gaseous carbon dioxide from a high 
temperature waste gas without requiring a cooling process by releasing 
gaseous carbon dioxide from a gaseous carbon dioxide absorbent in a higher 
temperature region than a temp, region, in which gaseous carbon dioxide 
absorption reaction occurs. 

SOLUTION: A gaseous carbon dioxide-containing gas in the temperature 
region, in which the gaseous carbon dioxide absorption reaction occurs, is 
supplied to a passage 2. The gaseous carbon dioxide absorption reaction of 
gaseous carbon dioxide with the absorbent occurs on the surface of a 
separation material, which faces the passage 2, and a reaction product is 
produced on the separation material 1. On the other hand, an optional gas 
in a temperature region higher than the temperature region, in which the 
gaseous carbon dioxide absorption reaction occurs, and in the temperature 
range, in which the releasing reaction of gaseous carbon dioxide occurs, is 
supplied to the passage 3. Then, the reaction product is moved to the 
surface side of the separation material 1, which faces the passage 3, the 
releasing reaction of gaseous carbon dioxide from the reaction product 
occurs on the surface of the separation material 1, which faces the passage 
3, and only gaseous carbon dioxide is released to the passage 3. Where, the 
gaseous carbon dioxide absorbent is, for example, a lithiated zirconia, an 
alkali metal oxide or an alkaline earth metal oxide. 
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-^14 I'iS^ft*, ->7h3 >/<- 9 ffiifAq*<r> 
—&it§t9lfrb, C0 + H2 O — H2 + C02 (">7 K 
SIB) «r«fflL-C*3IES-»J:di:i--6S£BBIt-C*4o 

*v-K «H^flt«&-f-6^S*-X(i6 
«U*«9lO» 1 «W^KB*xo<R«*t£ LT*^ 

e> ft j^S^'XOSd^^c ZiZ&gt Six* jc*;u 

[0 0 5 0] $»ll^CU(f, «tffi*"XO 

[0051] *Q*R<nm2 n&wiz ttaf 5 oot:^^ 
zm^^ht, s o o r^^x.^s?ao^^*xco^^c ? 

[0 0 5 2 ] 

(^ffi^iJ 1 ) ^«S/rxqtttttti: LTO^fi^ l n m co 
L i 2 Z r 03 Trt% 153. L i 2 C 03 6 2 

mo I %. K2 C03 3 8 mo! % h tc Z> ffi-g-^KtS^c, 
1-*¥^fltS 1 // m<n^^3 8 tr $rr/u < t*'-/ut t 

?R^StK«I!i^»<0 l 9. 9 fl£fi%g-*r&i'LTt^ 0 

[0053] co*ff^^si2 u^i-«m(ietia*"xfr 

2 n^v^r, 1 (±;^^xc7)^^W, 4 tisi(*i«»-c* 
>6 0 isSiS/rx»»W(iaf*:i«?ft4 f^c^tbHtv^o 
Slf*«KK-M^ 5 5 otoc 02 : 2 0%, N2 : 'I 6 
co : 1 0%. H2 : 12%, 11 2 o: 1 2%>^ 

^4^^x^22-11 mWVV.£&n) lB$|iSHg 
tec T-Ofi6 5 OICCO2 : 5 0%, N2 : 1 6 

%. CO: 1 0%. h 2 : 1 2%, 11 2 o : 1 2%*-% 




^SB 3 ? 9 -9 9 2 1 4 



fco *#fltK4*>j!r*OC02 «K«r»^L>t 

tZ*>C0z i&%.&5 4. l%d±#Lfco 
[0 0 5 4 ] (iMKWl) »K-fc^D-x^<b«:SK«i 
CO2 : 20%, N2 : 4 6%, CO: 20%. H2 : 

12%, H2 0: 12%i^<bft5 5 0 0ro#X*(; 

[0055] (ite« 2 ) i ^attt/r *«jr»k 

ftATy-A I 2 03 ^^*-&*aj»S:E«L/jtJLH 

StfMKg&4O/fX<7>C02 i»iS«:iWSL7ti:C^C02 

[0 0 5 6 ] (9Ctt012) Lro^J* 
fiSl //OL i 2 Z r 03 bf-;u 

S 2 mmgS, M¥ 5 5 %8S^7 t Lfc 0 ^ 

(DXilzLX'&tzL i2 Z r03 J: £ 7 -f ;u A £ 

[*Jg lOcm-fi^lOOc mOXf > U^ertKl-E 
BU Ltf>*« UJOfitJKStLTL i 2 C03 6 2mol 
%. K2 CO3 3 8mol %^fc*ffi-&fit&*S*mo I 
itTL i 2 Z r 03 CMLt 1 0 %?g»£'»L*:, 

[0 0 5 7] :^tft#S:B3i:/1itBE«S 
t?2 2, 2 3 m»CEBL, ^^*xM»AD 
2 3,2 3', ®lR/r*AC] 2 5, 2 5', ^02 
4, 2 4', IIIiRjJf*ffiP2 6, 2 6' JEBL/: 0 '< 
^72 7, 2 7' , 2 8. 2 8' OtSffcl- J: o T /f*iS 
8S*r«J Officii* J: -5 l-Lfco 

sr. <HiR«SB2«i*tLT. i$u±, 550 

r, CO 2 2 0%, A i r 8 0 %frbf&&ifxi&fr5 

L^isti omisim&Lfzo fir, C02 5%, a 

i r 9 5 <rf#fc 0 w*>fflL «MZ«S8S2 2i:« 

(2) /^rSflsCiot, »»JRSJSB2 2 L 
"C, 1 SIQE, 5 5 Ot, CO2 20%, Ai r8 0%^ 

X , CO2 5%, Ai r9 5%0^6»/; 0 C <7D fl'] , 
%«®SB2 1 U*-tLT(i 6 5 Or, CO2 5 0%, A 
i r 5 Q%frhifA*1&ftS L<nm^X 1 0B*mifltifAL 
/L*o -r LT , CO2 6 5%, A i r 3 5 

tZo 

(3) /^r^iaot, «R«esSS2 1 t:HL 
T, I SIC 5 5 Or, CO2 2 0%, A i r S 0%fr 
ihf&ZJfZ i*5#5 Loasffi-C 1 OBJiaifltJSL/Jo CO 
2 5%, A i r 9 5 %O^J:i}/: a wCOIKK qfti|ZPi¥f 
8S2 2l-*fLTl± 6 5 Or. CO2 50%, Ai r50 



T, CO2 6 5%. A i r 3 5 %<0#X Srf#£ a 
[0 0 5 8] W±co«f^(z J:ii(f, EI 6 C^tJ: -5 UjK 

B^tKiRr^s^tssiaos *aa«^«« * & 
-75 > biz&it*}%&jfz&mjfA<D&mtf'zimtz: 

[0 0 5 9] (3U&W3) LT<7)¥# 
figl a COL i 2 Z r O3 h A*x>, 'J kfx;u 

LT^7'J-^P^L, ? — 7U— Ki£u J: o "Cl? 
£2mm*iJg. M¥5 5 %ffg<7)7 t L/: 0 C 

OJ: 0 (I LX&fz Liz Z r O3 fi-T-c J: h v -r ;K £ 
rtSl 0cm-gJ 2 0 0 cmO^f> l^S^Sl^E 
ML, L^^ffet-SD^BtLr L i2 CO3 6 2raol 
%, K2 CO3 3 mol 8 %^fc&&ffi'&jgt&*l£m o I 
itT-L i 2 Z r 03 t-*tLT 1 0 %iS«*a Lfco 

[0 0 6 0] ^*S#*B2U*r«iR«§ 

so**8BtzBeiiL, ^ad, ^xtbn$--en^2 

(1) Sr. %«(SStftiitLT, l^GE, 5 50 
"C, CO2 2 0%, Ai r 8 0 %ri^at* 1 
0 LcOiiST-l OBfMgM&Lfco fit, CO2 5%, 
A i r 9 5 %0>#x£f#fc a 

(2) /<;u-r«f*UJ:o-C, «iR«S»izAt L"C, 1 
StEE. 6 5 Or, C02 5 0 %, A i r50%^*biSE-6 

0 LcoiS*-C 1 0 B$IHJfiW& Lfc a *Lt\ 
CO2 6 5%, A i r 3 5 % CO *f X o 

(3) /<;^^cj:ot, ««BS8u*fL-C. 1 
SUE, 5 5 Or. C02 2 0 %. A i r 8 0%*^<lc-6 
ifXZ&ft 1 0 LoaST- 1 OKJiajflW&Lfco * Lt, 
CO2 5 %, A i r 9 5%<nifX*\$tzo 

izmz-t z z tum&zfrv fz 9 
[006 i] w-mmi ,<<r>L \i z 

r O3 h /ux>, t*i/U7f7-i^ 7 ? ;u 

fiS->'r^/ui:#U2 O0$fm-;S55trft^LTX v 
L. K^^-7U- Ki£U J: 2 mmflfficOT -f 

b Lfzo Z<nx n \z LXWfz Liz Z r O3 U*iz 
i:*7-f;UA«:rtf5l 0cm • g? 1 0 0c m^Af > 
^ ^ tPrtSf UEE L , Lfr& » izSnttKffi L T SWLsH 5 
5%effio^?Lfl»4: L, «i 1 i:/Tt«fiHt L i 2 Z 
r 03 UttLTftnft^aLfco 

[0 0 6 2 ] 

[?< 1 ] 



(8) 



9 9 2 





it * tt s a 

(ttttmo 1 it) 








Li } CO, 621/1 j CO, 381 


5 


1 6 7 




Li, CO, 62t/I, CO] 38* 


1 0 


19 5 




Li, CO, SOt/IU, CO, 50« 


1 0 


2 4 4 


*««7 




0 


3 1 



[0 0 6 3 ] dOfs. wO£-ftf£S:l2 3 (i^-fflttKISS: 
H22. 2 3**ffl5i::K»U SSS^^#SJ[*aD2 
3. 2 3' ®UtfX\n 2 5. 2 5', KfcffiD 2 4. 
2 4' . ©J|Z^^£±iD 2 6, 2 6' £I£gL/.:o /<^7 
27, 27' , 28, 28' ORfti: J: o T Jfxit&Z 
«J J: nizLtzo 

(1) if, q&««SB2 1 t-*tLT, 1$U±, 5 5 
Or. CO? 2 0%, A i r 8 0 *S5* 
5 L^aST- 1 0B#MBt{&L^o -E-LT, C02 5 %, 
Ai r 9 "5 :^H, q&KraSS2 2U 

(2) /^rftftiuor, mmm&2 2 i-*tL 

T, lSCE, 5 5 Or, CO2 2 0%, Ai r 8 0 %fr 
bgL&ifxZ&ftS L<om&V 1 0B#H8t«&L^o -E-L 
T, C02 5 %, Ai r.9 5%^)^^R- 3 w<O0K 
"HKjSiSSi2 1 U*f LT116 5 OTC, CO2 5 0%, A 
i r 5 0%3i^^t5»5 LWjSSf 1 O^ftSL 
fco LT, CO2 6 5%, A i r 3 5 %<Dif X 

(3) /<;ur«sf*(ZJ:or, KafinSff2 1 u*tL 
T, l^H6E l 5 5 Or, CO2 2 0%, A i r 8 0 %fr 
hf£Z1fA*:&&5 Lom&X' 1 0B#p o T(Jtf&L/Jo CO 



2 5%. A i r 9 5 %<nif*i&tZo Z0>m % q&K«§ 
H2 2 Ui-tLTii6 5 Or, C O2 5 0%, Ai r50 
#x£S5f 5 LOMt* 1 0B#M««L^ o f L 
T, CO2 6 5%, A i r 3 5 %(Dif *£ftfZo 

[0 0 6 4 ] Ja±*>«fl£SrtS»)ffiU £fc-6«K35r^« 
R«"C*£ L i 2 Z r 03 OlfO 1 0 %7) ff iftiRffl7&^ 
#Jtt+ £S-C<OIhI&«-S 1 C8fEL/:o fe&Tfrii 'j £ 

[0 0 6 5] mt&m8- 1 2) K&#*«JR*f£ LT 
Of^eg 1 v CO L i 2 Z r 03 0 . 4 - 1 . 0 

(- 2 0WigjtiS^Lt^7 'J -£P£-L, K??-7* 
U- KfiU X otl$ 2 mmflgcOT -f L/j g - 

OJ:i [:Lt»/:7 * i^trtg I0cm-SM00 

Z r03 U*-tLT?c2 i-^-f i-fc 0»tgL/: o 
[0 0 6 6] 
[82] 





tSAlft(ftf) 


CLl, ZrO , IZ 


(«) 


# *. « * a u m 

(*> 




1 5 




7 


8 5 




2 0 




6 


8 7 




2 3 




6 


8 9 


xmnu 


2 5 


i 0 


S 


9 9 


xmmi2 






I 1 


8 1 



[0 0 6 7 ] C<7)f£, I^&gf^iat^TtW^iS 
ScO**8T,i:lEIEL, K«S£* , Xg-?ra»AD2 3. 2 
3* , mi1fA\n 2 5. 2 5', Sv»aiD2 4 . 2 
4' , l§]JRrt-*£l5CI 2 6. 2 6' r -r *i-r*i 2 *r fVf Kffi 
L/- 9 m I C^-r J: U%!|ZPi?f2tftf (H 1 ) 20 
JIJffiL, /<^-T2 7. 27', 28. 2S* fiEffci-J:o 



X ifxtitift «r W ») SPi >b it* J: ^ t' L fco 
( l) sf, iKlKPi^Ztf'2 I t-i-tLf, 1 SiUE, 5 5 
Or, CO2 2 0%, Ai r 8 0 if A Zifcft 

2. 5 L<nmi£X' 1 Ofl.JK'JfRfSL/Jo -E" L T , CO2 5 
%, A i r 9 5%<OifZ&V*tz a wOWK ntt«PiSZ5 2 



(9) 




^KW- 9 - 9 9 2 1 4 



(2) /^rftftCiot, 2C*tL 
T . 1 SCE, 5 5 0 t , C 02 2 0 %', A i r 8 0 %fr 

-?* LT, C02 5 %, A i r 9 5 %<Oif*5:'&tZo Z<0 
MK q&JR«S#2 1 U*tLTli 6 5 Or, CO2 5 0 
%, A i r 5 0 ***#2. 5 L^lSt 1 0 

B#Hflt»Lfeo fit, CO2 6 5%, A i r 3 5%<D 

ifxtfttz. (3) /^ur^ticto-c, qsumss 

2 1 Cttlt, 1 5 5 Ot:. CO2 20%, Ai 

r 8 0%frhfSLhifXi&ft2. 5 L OSST 1 0 B#W 
flW&Lfco CO2 5%, A i r 9 b %<T)1f X Z'&tzo Z 
<Offi\ 2UttLT(i 6 5 0t, CO2 50 

%, A i r 5 0 %frhif*Z%#2 . 5 LOigST 1 0 
fl*W«»L£o *Lt, CO2 6 5%, A i r 3 5 %<D 

[0068] a±*>wttt* 1 0 0 o**H«jai-*ST« 

OSU 6 5 0r, 50%, Ai r5 0%7)^^^- 
B$ftHft£-5 L<7>ffiKT-«»LfcES<OC02 SS^g2 

K*OM*ffl5eLT»#^fc3jU!K -tOtt*6 8 2i:: 
s n a C <h a^J * o 

[0 0 6 9] 

[«9!<a»»] Ja±i£^jn<*^i: J:*i(^ /E^»J 



[ta 1 ] *&nfi<nm 1 w«Mo-ntt®as-cft*«K 

[i2] *«9!OJft 1 0«WO-HttJBS8"C*4*tt 
[El 4] «K^x&K»H«r*i-*BH«BaS!«« 

V * -f A <O$ES§0 O 

[(3 5 ] »««»affl«»*afe^*«S£&t Sti-KC& 
[06] ^*£#J3, liiS»4 Kii(t-6»Bc0jI«B#W- 

l. T -«B^«M5M*<r*#i- 

2 •••*tt#*d f *#SM*0«l& 

3 - lsIiKSn^K-/rx<oS£» 

4 . 4 ' —?yxaE» 

1 1 - 7/- K 

1 2- * V- K 

1 3-»; -7* --7 

1 5»^R#*#«»H 

2 1,2 2-8t&JfxmilWi 

2 3, 2 3' •■•K&tfX^WStteAP 

2 4, 2 4' — «f££BP 

2 5. 2 5' —iHHR/fXAP 

2 6. 2 6' -/r^ttSP 

27. 27' , 28. 28' 7 9 



[91] 



[02] 



2-- 




— 3 



/rxxo 



*rxxn 



'1 



[0 5] 



"AD 



7/-K :H 2 +C0 3 2 -^H 2 0 + C0 2 i-2e- — -(5) 



fiv-K :1 /20 2 + COz + 2 " — CO3" - — (6) 



:H 2 +1 / 20 2 -*H 2 0 



-(7) 




Id) 3] 



[B4] 



23- 



3 



3, 



1 J_ P 



X./f 2fl 



"i I -I I 



26 



(2 



^26' 



cm 



h 2 o 



>13 



H 2 ,CO. CQ2 
CH*,H 2 0 



/11 



.1* 



C02 



v 15 
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